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A Molybdenum addition to cast iron has often proved 
the best way to get the most out of money spent to 
improve materials. 

The selection of a gray cast iron with 0.75% Moly for 
64-inch rubber mill drives is a typical example. The 
Moly iron is strong (a test showed 61,000 p.s.i.) and 
tough enough to stand severe service. Despite the nec- 


essary hardness, machining presents no difficulties. 


CAST IRON AND CONFIDENCE 





Thus full advantage is taken of the economy of cast 
iron, without sacrifice of performance capacity. 

This is only one of the many cases in which Molyb- 
denum iron has brought about a combination of econ- 
omy with dependability. Investigation may show that 


you can apply it with advantage. Our booklet “Molyb- 


denum in the Foundry.” is free to any interested en- 


gineering students on request. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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OUR COVER 
THIS MONTH 


Shows the beautiful effect 
achieved with the glass, light 
and shadows of a corrosion re- 
search project at laboratories of 
E. I. du Pont de Nemours & Co. 
The picture of the Institute at 
the left is a welcome prediction 
sontributed by Jim Fifield, ’40. 
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AND NEXT MONTH 
There will be presented a 
series of four related articles 
dealing with the obtaining and 
holding of a job. F. GC. Fassett, 
Editor of the “‘Technology Re- 
view,” explains the methods 
and importance of good letter 
writing and Professor Magoun 
writes concerning the interview 
between employer and potential 
employee. These will be supple- 
mented by an article on the 
placement of Tech men in in- 
dustry and one giving advice on 
how to hold a job after it is 
gotten. “‘The Uses for Cello- 
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OUT OF THE OCEAN 
WITH SAN FRANCISCO’S FAIR 


WALTER E. MORTON, JR., °41 


N February 18, last, California presented to the 
world the Golden Gate International Exposi- 
tion. Despite the fact that the exposition has 
transportation as its central theme there are 

many technical features, in both architecture and con- 
struction, that in themselves are worthy of note. 

San Francisco Bay in 1932 presented a much 
different picture than it does in 1939, There was no 
San Francisco-Oakland Bay Bridge; there was no 
Golden Gate Bridge; there was no Treasure Island; and 
Pan American Airways had only begun to think of 
flying airplanes from San Francisco to the Orient. 

In the early part of this decade San Francisco had 
two visions — one, an international exposition; second, 
an island airport in the Bay. In very nearly the cen- 
ter of the Bay is a rugged island known as Yerba 
Buena, which was to lie between the two major por- 
tions of the Bay Bridge. The land itself was wholly 
unsuited for the fulfillment of either of San Francisco’s 
dreams. However, just to the north was the Yerba 
Buena Shoal with a natural depth of from two to 
twenty-six feet below the surface of the water, and, in 
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February, 1936, reclamation of the island was begun. 
United States Army Engineers, armed with $3,803,- 
900 in WPA funds sponsored by the Exposition Com- 
pany» assembled their dredges. Eleven of them — a 
eet of nine at one time — pumped black sand from the 
Bay floor and sluiced it through pipelines over Yerba 
Buena Shoal. In the months that followed, a 400 acre 
rectangle crept toward its present elevation of thirteen 
feet above the tides and now stands as the largest 
island ever built by man. 

Twenty million cubic yards of sand are compacted 
within a sea wall 17,000 feet long, containing 287,000 
tons of quarried rock. The island is 5,520 feet in length, 
3,400 feet wide; it is connected to the rocky shore of 
Yerba Buena Island by a causeway 900 feet long and 
110 feet wide. This causeway is the key to the remark- 
able accessibility of Treasure Island, as it is known. On 
the causeway are six lanes of highways to link the 
exposition-airport island into traffic streams of the 
Bay Bridge. 

Highways also tie into the dual function of Treasure 
Island. At a total cost of $600,000 United States Army 
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Engineers built this highway system across Yerba 
Buena Island along novel lines: three traffic lanes are 
of permanent construction for airport utility; the three 
extra lanes for World’s Fair crowds are built, where 
necessary, on temporary timber trestlework to reduce 
excavation of wooded slopes. There are no left turns 
across intersecting traffic streams to create hazard and 
delay. 

Hardly had the water drained from the island’s 
advancing sand fill, when construction began on three 
buildings that will survive the glitter of the Fair to 
endure as airport facilities. One is the $900,000 rein- 
forced concrete Air Terminal building which serves the 
Fair as administrative headquarters. Its permanent 
use will find it equipped with complete facilities includ- 
ing passenger, mail, and express terminals, restaurants, 
offices, public observation galleries, and meteorological 
towers. 

The others are two gigantic hangar buildings, each 
287 by 335 feet on the ground and 78 feet high, built of 
steel and concrete and costing $450,000 each. For these 
buildings Exposition engineers applied a new design to 
hangar construction — cantilevered walls — which 
actually aid, by their weight, in supporting the roof 
load. During the Fair these structures will serve as the 
Palace of Fine and Liberal Arts, and the Hall of Air 


Arch of Triumph 


Roberts & Roberts 


Transportation; later, as airport facilities, their huge 
200 by 40 foot doors may be heightened at their centers 
to 65 feet to accommodate the rudders of airplanes 
greater than any now known. 

All other buildings on Treasure Island are of 
temporary construction, for removal after the vest 208 
. tion to provide clear airport runways. The main exhibit 
group comprises six great blocks of exhibit halls about 
200 feet by 400 to 900 feet long, spaced by broad courts, 
and radiating from a central Court of Honor. These 
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stately palaces, with their combined exhibit space 
approaching one million square feet, cost some $6,750,- 
000, including pylons, pavilions, statuary, murals, 
impressive fountains, and manifold architectural refine- 
ments. 

As background for World’s Fair festivity are the 
massive, stately palaces of Exposition City, windowless 
for display uniformity under constant illumination. A 
new “Pacific” style of architecture has been devised to 
exalt the visitor spiritually into a ‘‘Never-Never Land” 
where romance is in the air. Ancient, mystic Oriental 
forms in long horizontal lines, setback pyramids. and 
masses characteristic of Malayan, Incan, and Cam- 
bodian treatments, have been blended into a compact 
grouping of unified simplicity. 

An ancient walled city is the basis of the Golden 
Gate International Exposition’s structural theme, 
adapted to the breathless sae of the Bay Bridge towers 
by the 400 foot Tower of the Sun. This tower stands in 
the spacious Court of Honor; from it spread phalanxes 
of exhibit palaces spaced by boul concourses — 
Court of the Seven Seas, Court of Flowers, Court of 
Reflections, Court of the Moon, Court of Pacifica, 
Treasure Gardens — names that characterize their 
flavors. 


The California State Building 
mirrored in the Lake of the Nations 


Roberts & Roberts 


By turning their huge we “inside out,” 


almost literally, stylists have achieved a cement stucco 
that bathes the buildings and tall walls in a radiant 
golden glow, sparkling with prismatic colors, day and 
night. It is done with vermiculite — a mica-like sub- 
stance. Exposition stylists found that this material, 
applied to wet stucco, reflects light in a million scinti- 
lating gems. It makes the walls glow and glitter with 
live fire, and gives an interesting texture of antiquity 


(Please turn to page 70) 
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DEAN CALDWELL 


Dr. Robert G. Caldwell, United States Minister to 
Bolivia and formerly to Portugal, who has been appointed 
Dean of Humanities of the Massachusetts Institute of 
Technology. He will join the academic administration of 
the Institute next September. 





THE HUMANITIES AS TOOLS 


There is a widely accepted idea that the so-called 
humanities — languages, history, economics, the arts, 
and philosophy — are mere decorative elements in any 
scheme of education, standing in stark contrast, and 
perhaps rivalry, with the sciences, especially applied 
science, whose immediate professional value is so 
obvious. 

Historically, however, the division between science 
and humanities scarcely exists. In almost every case, a 
great age of humanistic studies is also equally memo- 
rable for high achievement in pure and applied science. 
For when the mind is once awakened there would seem 
to be no limit to the bounds of creative curiosity. 

Consider the great revival which we call the Renais- 
sance. When we think of science, almost the first name 
is that of Copernicus (1473-1543). Yet parallel to 
Copernicus, often fed from the same origins of culture, 
came Erasmus (1466-1536), the greatest of the human- 
ists, who was only seven years old when his great 
scientific contemporary was born. Or consider another 
contemporary, Leonardo da Vinci (1452-1519), who 
was not only the greatest artist of his day, but almost 
equally celebrated as naturalist, scientist, architect, 
poet, and military engineer. 

Even in America, as late as the beginning of our 
national history, we have Franklin, great in both science 
and diplomacy, and Jefferson, whose busy days did not 
dim the light of almost universal curiosity. 

Now, i am not suggesting that these miracles of 
time and personality can be readily repeated — or 
should be. I only mean to suggest that culture can be 
reasonably well rounded, even today, and that a great 
scientific institution may in the fyture as in the past 
strengthen scientific and technical education by human- 
istic contacts. 

After happy years of academic experience, it has 
been my good fortune, in diplomatic posts in Europe 
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and in South America, to meet distinguished engineers, 
bridge builders, mining specialists, electricians, chem- 
ists, oil experts, and many others. From these contacts, 
I have soon learned that men trained in the applied 
sciences are quite as likely to have eager intellectual 
curiosity and wide human sympathies as others trained 
in the humanities. In addition, my engineering friends 
often have a respect for exact facts which makes culture 
effective in the modern world. For a cultivated man 
must be able to see life as a whole, he must have learned 
to read; and even for the busiest man there is still a 
little time for a glorious hobby in hours of necessary 
leisure. 

In these newer countries, however, where the air is 
fresh with the breeze of unexplored horizons — as it 
was once in the American West —I have met more than 
one engineer who has come to realize as the years went 
on that he had missed something — not necessarily 
culture — but something for which he has daily used 
and for which his excellent professional training had 
left no room. 

For just as the humanities are obviously, and the 
applied sciences less obviously, but equally, cultural — 
so the humanities are also quite as much essential tools 
as the professional studies themselves. 

Severe as are the requirements of modern scientific 
training, the value of a good English style, for example, 
spoken and written, has often come to be appreciated 
pen too late. English, French, and German engi- 
neers in foreign countries always know well one foreign 
language beside their own; and in this respect they have 
an immense advantage over those of us who seem to 
imagine that English alone will do. That every Engi- 
neering student should really learn one foreign language 
ought not to be an ideal too difficult of achievement. 
Others do it. 

Similarly, in these days when so many trained 
engineers reach positions of administrative importance, 
economics is no longer a mere discipline. It is also a 
valuable tool. And how can a citizen of this brave new 
world take any position of real leadership, if he does 
not have knowledge, not I should say, of the facts of 
history, but of the critical technique by which those 
facts are weighed and established? For, to some degree 
every great engineer is today not only a man of business 
but also, and increasingly in newer countries, a states- 
man. 

In the spirit indicated above, I have accepted with 
great pleasure the invitation of your distin ished Presi- 
dent to become Dean of Humanities at the Massachu- 
setts Institute of Technology, in the eager hope that I 
may help in some degree to bring the humanistic studies 
into close and vital relation with the scientific disci- 
plines to which you are so properly and completely 
devoted. 


=, 
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Steam collier with cargo capacity of 12,000 tons per trip 





McLaughlin Bros. 


R. L. VAN DYKE, Member of the Market Committee of the Smokeless Coal 
@ Corporation, Presents a Detailed Discussion Concerning the Problems 
of Marketing Coal in Tidewater New England 


OME people speak of bituminous coal as a sick 
industry. This is a distorted description, circu- 
lated by those who have an ax to grind. It is a 
bedevilled, but not a sick, industry. 

In addition to a variety of technical operating diffi- 
culties and labor problems, it is periodically made the 
football of politics and it carries an unjust burden of 
transportation costs. Taxes are being increased, the 
increment in 1937 being 12.6 cents per ton, a 5314 per 
cent increase over 1936. When the 1938 figures are 
completed, it will undoubtedly amount to more. Appar- 
ently it has been forgotten that the railways, utilities, 
manufacturing, and other industries have been devel- 
oped, and the low level of commodity costs has been 
—- through the utilization of bituminous 
coal. 

It is not the purpose of this article, however, to 
defend the industry. Rather, this article will explain 
two of the basic factors which control production and 
marketing of bituminous coal. It will illustrate the 
effect of these factors on New England consumers and 
on the earnings of the railways involved in this partic- 
ular movement. 

The first of these factors is the necessity for keeping 
_ daily production in step with daily sales. This necessity 

is comparable with that of the electric light ee 
which must regulate its production of electricity to fill 
hourly needs of consumers. Electricity cannot be 
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stored nor can bituminous coal be stored at the mine 
except by incurring prohibitive expense. With bitumi- 
nous coal there is no such thing as filling demands from 
stock at the mines and no such thing as operating for 
more than a few days without orders in hand. Seriously 
aggravating the situation is the fact that coal is pro- 
duced in as many as thirty different sizes. The amount 
produced in each size is subject to only a limited operat- 
ing control as the number, dimensions, and the propor- 
tion of each size depend on the physical characteristics 
of the coal mined, on the screening equipment, and the 
market. 

The adjustment of the necessary balance between 
production and immediate shipment of these various 
sizes of coal is accomplished by two means. One is by 
properly directed sales activity, based on a keen know!l- 
edge of the markets, as no one market will absorb a 
ve ot assortment of all sizes. The other is by price 
fluctuations designed to accelerate or retard the demand. 

Consequently, flexibility of price structure is one of 
the prime essentials of bituminous coal operation, just 
as it is with any other raw commodity, the production 
of which is not attuned directly to demand. Often these 
price fluctuations are not general but only apply to 
certain sizes, due to supply and demand, and not to 
certain qualities. It is apparent that a mine can only 
distribute its coal successfully under these conditions 
by having access to many and varied markets. This 
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means reaching distant markets as well as near ones. 
However, any producing area’s market is limited by the 
relation of its “delivered price” to that of its competi- 
tors. This “delivered price” is the sum of the mine 
price plus transportation cost. 

The extreme range of mine price differentials for 
any size and quality (i.e., the established relation among 
competing sizes and qualities) is rarely more than 50 
cents a ton. The vital factor in —— market bound- 
aries is the transportation cosi. The difference in trans- 

rtation cost to a single destination from competing 

elds may be as much as $2 a ton. Thus, mine price, 

as distinguished from delivered price, becomes a second- 
ary factor in the limitation of market boundaries. 

Transportation costs on bituminous coal to Atlantic 
seaboard markets range from 100 to 300 per cent of the 
mine price of the coal. On coal carried by water to New 
England the transportation cost averages 247 per cent 
of the mine price, due to the cost of transportation from 
mine to ship side. A —— area adjacent to 
markets served exclusively by rail properly enjoys 
lower rail rates per ton for transportation to those 
markets than do coals from producing areas located at 

eater distances. Unfortunately these rate differences 
love been utilized to establish a basis for excluding 
competing coals from more distant fields, not by 
making the nearby regional rates low, but by making 
the competing rates much higher. This practice has been 
followed in an attempt to eliminate water-borne com- 
petition. The marketing of bituminous coal, either with 
or without profit, is, in fact, controlled by the present 
method of setting rail rates, unless 
modified by the availability of water 
or other forms of transportation. As 
all mines shipping to the Atlantic Sea- 
board are located many miles inland, 
both the haul to Tidewater and all rail 
delivery eastbound are subject to this 
restrictive policy in varying degrees. 
Where the transportation cost is too 
high it can only be met by making the 
price of the coal too low. Conse- 
quently, originating railways are sub- 
jecting coal producers in certain fields 
to ruinous injustice and discrimination 
when they consent to support the rate 
structures of competing railways by 
maintaining high rates. 

This practice has resulted in losses 
not only to shippers and consumers, on 
the Atlantic Seaboard, but to the rail- 
ways as well. In this territory the rail- 
ways are pocketing some $15,000,000 
to $20,000,000 per annum in excessive 
freight rates on bituminous coal, in an 
effort to maintain their revenues with 
a heavy shrinkage in tonnage. The 
persistence of such a railway policy 
over a period of years has caused the 
development of all those other forms of 
transportation of which the railways 
now complain. If they had lowered 
and raised rates within reason to meet economic 
changes, in all probability the capital expenditures for 
competing facilities would not have been made. In the 
last ten years New England industry has sent out of its 
territory an aggregate of approximately $85,000,000 
over-payment for services to outsiders on the movement 
of the bituminous coal they have consumed. 

Generally speaking, very little criticism can be 
aimed at railway operation or engineering. When 
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administration and merchandising are considered, how- 
ever, the observer is forced to the conclusion that rail- 
way management is unwilling to admit that sales vol- 
ume and its attendant profits cannot be obtained and 
held by a fixed high level of transportation cost. 
Fortunately for New England it is a maritime terri- 
tory or it would be worse off than it is. While this 
advantage has been utilized to a great extent, it has 
been insufficient to overcome the inline of the policy 
of the coal originating railways. If you will examine 
the map shown at Figure 1, you will observe that the 
population, which means industrial development as 
well, is concentrated in a narrow strip of territory, 
about fifty miles wide on its coast. That this strip of 
industrial activity has in a measure survived in the face 
of a level of living costs, largely in excess of the level 
in competing territory, is due to the sagacity of the New 
England employer in both operation and merchandising. 
he outstanding advantages from the viewpoint of 
traffic costs in locating an industry consuming large 
volumes of fuel and other heavy materials on Tidewater 
are too well understood to require explanation here. 
This increase in Tidewater concentration over a period 
of thirty years should have been apparent to railway 
management years ago and its effect on their net reve- 
nues foreseen. What have they done about it except to 
try to legislate it away? The question as to whether 
the New England railways were free agents is another 
matter, and it may be that New England interests as a 
whole are to blame for the present situation. 
Insofar as the New England coal traffic is concerned, 
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Modern dock with three towers, bridge, and overhead tramway 


the railway rate situation caused a considerable increase 
in water traffic and was the major cause for the substi- 
tution of fuel oils for solid fuels and gas. This is a sub- 
ject for grief for the railways as well as the coal pro- 
ducer. This substitution now amounts to the equiva- 
lent of 9,000,000 tons of coal per annum. Since the 
movement of crude oil is by pipeline to the refineries 
and since the fuel oils used in New England are made 
from this crude oil in refineries located on Tidewater, 
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Mystic Wharf. The only remaining railway 








these oils are moved to New England ports by oil tanker 
and oil barge. Thus, in transporting oil from the oil 
fields to the New England ports, the railways get little 
or no revenue. 

The use of heavy fuel oils by New England industry 
costs the New England and the coal originating rail- 
ways about $15,000,000 in annual revenue, and the use 
of the lighter oils by the New England householder 
amounts to about $12,000,000, or a total of $27,000,000 

r annum. The use of this large tonnage of oil cannot 
Pe compared to an equivalent shrinkage in the use of 
bituminous coal, as anthracite is a large factor, and the 
increase in total New England consumption of all fuels 
cannot be measured here. In other words, this discus- 
sion of bituminous coal must be confined to the limits 
already defined herein, i.e., to the two principal factors 
— its distribution and their effect on the railways 
involved. 

To trace the development of water-borne bitumi- 
nous coal one illustration will serve. Recourse is had 
to the records of the Boston Chamber of Commerce; 
in 1908 the port of Boston received a total of 3,240,562 
tons of bituminous coal by the following classes of water 
carriers: 


By steamer 987,959 tons in 251 trips 
By schooner 1,153,865 tons in 402 trips 
By barge _ 1,098,738 tons in 556 trips 


Total 3,240,562 tons in 1,209 trips 


This coal was loaded from the following ports: 





re 


Northern ports: 

At New York 

At Philadelphia 

At Baltimore 

At Washington, D. C. 
Hampton Roads: 

At Newport News, Va. 862,411 tons 

At Norfolk, Va. 505,068 tons 

Total 3,240,562 tons 


12,843 tons 
565,493 tons 
1,265,033 tons 
29,714 tons 
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operated coal dock in New England 


In 1936, United States Army engineers report that 
5,681,634 tons were received by water at this port, and, 
as practically all this coal arrived in steam colliers, move- 
ment was accomplished in something like .750 trips. 

Under the conditions of thirty years ago it would 
have taken 2,051 trips, resulting in a much higher cost. 
The cost of barge movement to Boston today is from 
45 to 65 cents per ton above the steamer rates. Barges 
and schooners cannot, because of weather conditions and 
difference in speed, make as many trips per annum, nor 
have they generally more than a quarter to one-third 
of the carrying capacity of the steam collier now in this 
trade. Further, as they would have to seek shelter in bad 
weather, they frequently would arrive in fleets, badly 
congesting the discharging docks with attendant excess 
cost. So we find the schooner has been eliminated and 
the barge movement to Boston reduced to the small pro- 
portion of this tonnage unloaded where the steamer can- 
not navigate. The barge has a wide use to other ports. 

The change in the character of the water vehicle 

roduced a change in the character of the docks used. 

he older docks, equipped with mast and gaff and 
scoop bucket, and with only 8 to 10 feet of water along- 
side, have been gradually abandoned. The newer docks 
located on waters of 25 to 30 feet are built to grab the 
coal from ship’s hull, store it, pick it up, and load rail- 
way coal cars or trucks entirely by mechanical equip- 
ment. Ships of 8,000 tons cargo are discharged today 
in 16 hours. With the old type of private dock a barge 
of 3,000 tons took at least a week and sehooners longer. 

Years ago certain coal producers and shippers 
interested in the New England trade 
foresaw that the only way to retain and 
increase their tonnage, which meant to 
serve New England consumers effi- 
ciently, was to make adequate invest- 
ments in ships and docks. These 
merchants foresaw that this invest- 
ment would enable them to move their 
coal regularly and at minimum cost, 
after loading on ships, and to maintain 
a stock of coal at the New England 
ports suitable for industrial steam- 
raising, which could be delivered by 
carload to the interior within 24 hours. 
The New England rail carriers have 
lost much of this movement off the 
docks because trucks were cheaper and 
faster and performed the additional 
service of laying down the coal at the 
most convenient location on the con- 
sumer’s property, thus doing away with 
the charges incurred in mm a and 
storing coal from railway cars and, in 
many cases, re-handling it. 

Up to ten years ago, tidewater coal 
discharging docks at the principal New 
England rts were owned and oper- 
ated by the railways. During the last 
decade they have been abandoned one 
by one, until now only one railway dock 
is so operated. One deficiency in the 
railway-owned and operated docks was that they lacked 
facilities to store coal, a facility that was necessary to 
enable the carrying of large stocks for industry and 
their delivery in carloads at or behind the ports. 
Another was that they could not control arrivals which 
caused congestion and excessive expense to the ship- 
per. The one railway Mock still in operation provides 
storage. 





(Please turn to page 64) 


57 








et 


| BIBLIOGRAPHY 


Cunard White Star Line .Queen Elizabeth, special pam- 
phlet, England, 1938 
a eee = Queen Mary, May 1936 
London Times ......... “Cunard White Star Num- 
ber,”’ London, No. 48, 110, 
September 27, 1938 
New York Times....... February 3, 1938 
March 10, 1938 
May 3, 1938 
August 13, 1938 
August 14, 1938 
August 20, 1938 
September 27, 1938 
September 28, 1938 
October 2, 1938 
October 16, 1938 


oe ee rere ‘Battle of The Superliners” in 
Popular Science, May, 1937 


The launching of the superliner Queen Mary was 
hailed by many authorities as being the greatest feat of 
British engineering accomplished during the reign of 
King George V. Considering these claims, it can prob- 
ably be safely said that the launching of the new } onl 
Elizabeth on September 27 of last year will be at least 
one of the outstanding engineering events of the rela- 
tively young reign of England’s present King George. 
However, the occurrence is of interest for other reasons 
than the purely scientific. 


58 














@ PREVIEWING THE NEW QUEEN ELIZABETH 
T. G. LINDSAY °43, XIII-C 








“Number 552,” as the Queen Elizabeth was known 
at Messrs. John Brown’s shipyard on the banks of Scot- 
land’s River Clyde, marks an important milestone both 
in the history of her owners, the Cunard White Star 
Line, and in that of the entire British merchant marine. 
The Cunard Company was, in April of 1931, maintain- 
ing its weekly passenger express service between 
Southampton, Cherbcurg, and New York with the three 
ships Aquitania, Mauretania and Berengaria. Advances 
in marine engineering and naval architecture having, 
however, made it possible to carry on this Shree 
with two vessels instead of three, Cunard contracted 
for the first of these vessels, the Queen Mary. She was 
finally launched in April, 1934, after delays owing to 
the depression and the proceedings during which Cunard 
and White Star, its nearest competitor, were merged 
into one corporation. 

The stage was then set for the contemplated sister- 
ship, “number 552.” Using funds supplied by the 
government of Great Britain, Cunard White Star 
awarded the construction contract to John Brown & 
Company, builders of the Queen Mary, who laid the 
keel of the second boat on December 4, 1936, at Clyde- 
bank. 

From that point work on the hull proceeded on 
schedule to its completion immediately previous to 
last September’s impressive launching ceremonies. It 
was at this event that England’s queen bestowed her 
name on the new ship, speeding it on its way to meet the 
narrow waters of the Clyde. From this point, she was 
taken to the fitting-out basin to remain until 1940. 
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As the Queen Mary and Queen Elizabeth were 
yale during the same period, we, as visitors on a 
iterary inspection tour of the younger sister, might 
expect no major differences to be apparent in their 
designs. Because of the time which elapsed between the 
initial voyages of the Queen Mary and the laying of the 
Queen Elizabeth’s keel, however, the designers were 
able to profit from the sea-going performances of the 
former vessel, consequently making several changes in 
the plans of the latter. 

Cred of these differences are obvious even to the 
most casual glance of a landlubber. The Mary has three 
funnels, whereas the Elizabeth has but two. The forward 
well, which is so noticeable on the Mary, is absent from 
the Elizabeth; and with it, naturally, the forecastle, 
leaving a flush main deck from bows to superstructure. 
The Elizabeth also has an additional anchor situated on 
the stem piece. To afford the necessary room for cleanly 
dropping and recovering this anchor, the newer liner has 
a greater rake forward, which has increased her over-all 
length enough to make her the world’s longest ship. 

he well deck was incorporated in the design of the 
Queen Mary to dispei the shock which, it was thought, 
would fall on the i e expanse of open deck forward 
should the ship suddenly dip her nose into a heavy 
Atlantic sea. Cater it was found that the Mary never 
pitched more than a relatively few degrees during any 
of her roughest crossings. Consequently, the Elizabeth 
has no forward well; and, it follows, she has more space 
available for passenger accommodations. 

More or less obvious differences in size between the 
two sister ships are given in the following chart, to which 
have also been added statistics on two others of the 
world’s more famous liners: 


Measurements are Queen Queen 
in Round Numbers Normandie Mary Elizabeth Washington 
Length Overall....... 1,029 1,019 1,031 705 
Length Between 
Perpendiculars ..... 981 965 965 668 
Oe eee 118 118 118 86 
NUE st cans aoc 39 39 39 33 
Gross Tonnage....... 83,000 81,000 85,000 24,000 
Service Speed Reet sys 29 29 29 
Service Horsepower... 160,000 158,000 158,000 30,000 
Type of Machinery ... Turbo- Geared Geared 


Electric Steam Steam 
Turbine Turbine Turbine 


The “‘Queen Elizabeth”? under construction at Clydebank, Scotland 





The less obvious internal structural variations are 
centered in the engine and boiler rooms, conveniently 
enabling the reader to begin an imaginary tour of the 
Queen Elizabeth in the depths of the hull. 

The outstanding success of the water-tube boiler in 
the Queen Mary warranted the further progress in the 
boiler system which was decided upon for the Queen 
Elizabeth. It was found that an amount of power equal 
to that produced by the Mary’s twenty-four boilers 
could be provided by but twelve larger units of a similar 
type. These twelve boilers generate all the main steam 
and also the steam required for hotel purposes at sea 
and in port. The older boat, on the other hand, carries 
three separate cylindrical boilers for hotel steam 
purposes. 

t is hoped that the boiler system built for the 
Elizabeth a anene more economical than that of the 
Mary because of the adoption of larger individual units 
with consequent reduction in radiation losses, power 
required for auxiliaries, resistance in valves and, steam 
lines, and other contingent savings. 

The Queen Mary’s turbo-generator plant is divided 
into two compartments, one forward, between boiler 
rooms numbers two and three, containing three geared 
turbo-generators; and the other aft, between rooms 
numbers four and five, containing four of the machines. 
Each of these units is capable of producing 1,300 k.w. 
The entire power plant is eonmmca so that the forward 
system provides for all services but that of the auxiliary 
machinery for servicing the main propelling engines. 

The Queen Elizabeth’s generating plant is arranged 
quite differently. She has only four generators of geared 
turbine type producing a total of 8,800 k.w. They are 
of a unique class in that each turbine drives two 
dynamos, the generators being so arranged that either 
one or both of the dynamos may be scatniinn current. 
Of the Queen Mary’s seven generators, two are stand- 
bys, one in each power station. Of the Queen Eliza- 
beth’s four, one is a stand-by. However, as there are 
two dynamos per generator, there are virtually two 
dynamos as a stand-by plant. 

The power plant of the Elizabeth is installed at the 
middle of the part of the vessel occupied by the boiler 
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TO SUCCEED OR NOT TO SUCCEED 


Industry is more and more in search today for men 
who are broadly yet specifically educated to render effi- 
cient service in scientific or engineering work. Thus it 
has become imperative for the young technical man to 
discover the characteristics most desired by the execu- 
tives of modern industry. It is the purpose of this article 
to inform the undergraduates of Technology and other 
institutions about the qualifications of the successful 
technical man. Though the article deals primarily with 
chemists and chemical engineers and is based on the 
criticisms of various operating and research executives of 
many of the big chemical concerns, the nature of the 
criticisms discussed makes the qualifications applicable 
to practically any technical field. 

The successful technician first of all is adequately 
educated in his science. This is of prime necessity, but 
alone will not qualify a man for a job. One of the 
biggest criticisms of many young chemists is his inarticu- 
lateness: the ability to meet people, talk directly, think 
clearly, and write concise, straight-forward reports that 
will command a due amount of attention is of the great- 
est importance to the man who aspires to a controlling 
position in industry. 

The inarticulate man will have difficulty in selling 
himself to an employer let alone pushing his own ideas 
or plans. Employers are not going to discover a man’s 
value except by his own convincing demonstration that 
he has valuable potential abilities, since these abilities 
are not self-evident. 

The writer believes sincerely that training for the 
necessary qualifications may be started in organized 
extra-curricular activities. Learning to tes with 
fellow humans for the common good of the group as a 
whole can not be done by studying texts but by‘ actual 
practice. 

That the successful technical man is co-operative is 
a tried and proven fact. He realizes that group activity 
conducted unselfishly and impersonally for the advance- 
ment of the group — be it an industrial unit, an active 
scientific society, or any serious, organized group — is 
the best method for obtaining steady, concrete results. 
Remember the slogan “What helps business helps you”’; 
it is very applicable here. Selfishness and lack of loyalty 
to the concern and its members are detrimental charac- 
teristics not only to the corporation but also to the suc- 
cess of the individual. Harmony must exist in order that 
progress may be steadily maintained. And you men who 
will get your graduation parchments this June: when you 
get your first job washing out research laboratory 
apparatus or sweeping the pilot plant floor forget that 
your education is much better than that of some of 
your immediate associates. Do this and you can go 
further than the boss’s nephew who got a better starting 

ition. He will lack that fundamental familiarity 
with the plant’s operations so vital to any leader of 
industry today. The director of research of the Viscose 
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Company stated in reference to the problem of “‘dis- 
carding cap and gown” that “the ability to get along 
with one’s fellow men is apt to be responsible for 70 
per cent of one’s future ea 

Such jobs as mentioned above offer the new man the 
opportunity of observing the methods of men already 
employed by the company. Many concerns complain 
that a large per cent of the new men have very poor 
laboratory technique. The new man should, therefore, 
after watching his associates, be a better technician 
when the time comes for a promotion. 

This in brief gives an idea of what the modern 
employer expects to find in his new men. The under- 
graduate who realizes this fact, analyzes his own faults, 
and then does something about them will be a long way 
on the road to success when he goes in to punch his first 
time clock. 


CONTEMPORARY LABOR RELATIONS 


The Institute offers a wealth of choice in its curricula 
of the various scientific and technological subjects 
which go into the making of a competent engineer. In 
addition, Massachusetts eabieess of Technology main- 
tains a department of business administration for those 
engineers who desire practical training to fit them 
for future executive responsibility. Among the wide 
variety of related courses taught in this department are 
one or two which are designed to make the future execu- 
tive familiar with the subject of labor. 

Many other modern universities offer similar labor 
options, all of which, however, in the light of modern 
developments, are usually out of date as soon as they 
are originated. The serious student of labor will get 
what he can from his available courses; he will read all 
up-to-the-minute and authoritative articles on the sub- 
ject which he can lay his hands on; and, he will attempt 
to learn from the experiences of others. 

Despite all this preparation, if modern conditions 
continue as they are, he may, after his first brush with 
organized labor, find himself in a position from which he 
is unable to extricate himself. 

Such is the case with two recent young graduates of 
Technology. These men, upon graduating in 1936 from 
course XI[I-C, founded the shipping concern which is 
known as the Seaboard Navigation Company. Because 
of lower operating expenses, their two vessels have been 
successfully competing for the potato trade between 
Boston and Bangor, oe 

In fact, so successful had the competition become 
recently, that they began to think of expansion. 
Accordingly, they accepted a charter to send a vessel to 
the Phillips’ Cannery near Baltimore, Maryland, for 
a four hundred ton cargo of canned goods. The ship 
sailed, reached its destination, loaded its cargo from 
lighters, returned to Boston, and uneventfully unloaded. 

However, there were two important factors which 
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Seaboard had not taken into consideration on this 
seemingly routine voyage, simply because they knew 
nothing about them. These were both involved in the 
condition of Maryland’s organized labor. 

The ona of Baltimore is controlled by a powerful 
union which has set up the regulation that all ships 
dealing with the eastern shore must pick up and unload 
cargo in the jurisdiction of Baltimore. It so happens 
that Phillips’ Cannery is not in Baltimore. This of 
itself would cause the wrath of the 78-year-old union 
leader, Kelly, to descend on the head of anyone loading 
cargo at Phillips’. 

he other important factor overlooked was that 
there is a terrific fight going on between labor and Mr. 
Phillips over the matter of organizing the cannery. In 
fact, the same Mr. Kelly who is head of the maritime 
unions is also head of the canning unions of Maryland, 
and he has threatened extinction to Phillips and all who 
have anything to do with Phillips. This threat, inci- 
dentally, was brought about by the unfortunate fatal 
shooting of two organizers in the cannery. 

Luckily for the ae ena Navigation Company, they 
were able to unload their potentially “hot” cargo before 
Kelly heard of the trip snkoull do anything to prevent 
them. However, they had incurred Kelly’s anger and he 
decided to keep an eye on their activities. 

As luck would have it, Seaboard, still unaware of 
the situation, contracted two weeks ago for another 
cargo at another unorganized cannery in Maryland. 
This time the union head heard of their voyage. 

The vessel returned to Boston uneventfully; how- 
ever, she is at present still tied up at her dock, with the 
entire cargo op cans aboard, unable to discharge. Kelly 
had immediately tipped off Boston’s labor men that 
she is a so-called “hot” vessel with “hot” cargo; there- 
fore, no union man will touch the cargo. 

It is costing the firm $150 a day to keep her there. 
That to a $50,000 concern is a large amount for an 
idle boat. 

The two Technology executives can see no outlet 
for them in their dilemma. No union man will touch 
the cargo. There are numerous non-union trucking men 
who are willing to unload her, but their appearance on 
the scene would precipitate an immediate riot. Sea- 
board cannot take the vessel to Gloucester because that 
town is unorganized and the company would therefore 
be unable to load or unload in Boston again. 

It appears as though Kelly’s threat “‘to get” all 
who have anything to do with Phillips has been put into 
effect in the case of two young Technology graduates 
and their prosperous concern. They face ruin, solely 
because if their failure to keep themselves properly 
posted on modern contemporary labor conditions. 


SOCIAL BENEFITS OF ENGINEERING 


The engineering profession is commonly criticized 
for the evils which accompany our modern highly 
industrialized civilization. The existence of these evils 
cannot be denied. Ten million apparently unemploy- 
able men in an industrial country certainly implies that 
the machine .age and factory system lacks some factor 
to make it operate properly. The social distress caused 
by the introduction of tremendous machines and high- 
speed production lines can hardly be atoned for by 
increased profits to the employer. 

Since the beginning of our nation, however, all 
progress in science and engineering has been greeted 
with wide acclaim. Public sentiment and capitalistic 
interests have encouraged the development of an indus- 
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trial civilization, until we have in the United States a 
system which produces goods with marvelous efficiency, 
but which takes no consideration of the men who func- 
tion in the machine. It is a pertinent question as to 
whether the increase in production of commodities and 
luxuries justifies the unemployment which the high 
speed methods seem to produce. 

Engineers usually meet the criticism of the effects 
of their handiwork by saying that science is a decade or 
more ahead of corresponding progress in sociological 
fields. Although this is undoubtedly the truth, it can 
hardly shift responsibility for the social effects of the 
industrial civilization which is being created by engi- 
neers. Economists maintain that where a hundred men 
may be thrown out of work by the invention of a 
machine, an equal number are eventually absorbed 
elsewhere in the system. But how does this help those 
deserving individuals who have lost their positions? 
Is their condition improved by the knowledge that the 
machine which has eliminated them has created jobs 
elsewhere? 

Engineers and scientists have evidently not been 
working toward socially constructive ends. If they 
strive to better society, as they claim, they should 
certainly pay some heed to the immediate social conse- 
quences o their work. Instead of postulating any devel- 
opment as good, engineers should take care to advance 
along lines which will not produce social distress, but 
will alleviate it. 

George Washington Carver, the negro chemist at 
the Tuskegee Institute in Alabama, is an outstanding 
example of the type of scientist which our civilization 
obviously needs. Carver is a skilled organic chemist. 
He has been offered excellent positions in industry where 
his job would be to discover profit-producing products. 
Instead, Dr. Carver prefers to use i 
rect social problems. 

The Southern farmer, he says, needed a pay crop, 
since cotton was no longer profitable for the small 
grower. The peanut could easily be grown in the South, 
but there was no demand for it. Dr. Carver set himself 
to the task of making peanut raising profitable. The 
story of his work is well eons for he extracted product 
after product from the peanut until the nut could be 
used to make almost anything. 

We should carefully consider Dr. Carver’s method 
of applying his skill to social problems. This, actually, 
is the correct attitude for engineers to assume. If 
scientists will devote their knowledge and training to 
solving social problems instead of creating them, we 
need not fear the effects of our industrial civilization. 





D. W. Waterman, '39 
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WINNER OF 1938 THOMPSON TROPHY RACE 
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AIRLINE PROBLEMS 


The rapid and substantial growth of commercial 
airline operations in the United States has been the 
ride and stimulus of the world’s commercial aviation. 
he press carries reports almost daily of new records in 
the amount of passenger, express pound and mail pound 
miles being flown. Indeed, the airline operators fear 
finding themselves in the embarrassing position of not 
having enough flying equipment available to take care 
of the business expected this spring and summer. Their 
estimates are based on a large increase in public confi- 
dence engendered by this winter’s splendid safety record. 
It has been estimated that the airlines will have to 
spend $15,000,000 in new equipment in 1939 to keep up 
with the traffic demands. 
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WATERMAN “‘AEROMOBILE”— LOW COST SAFETY PLANE 


In keeping with the plan to print interesting student photographs, THE TECH ENGINEERING NEWS presents a page 
of pictures taken by Schrade Radtke, '40 
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And yet, all is not well with the airlines. Paradoxi- 
cally enough, the balance sheets of the airlines which 
reflect the results of this invigorating growth are not 
encouraging. Financial predictions indicate that only 
two of the major airlines will be able to show a profit for 
1938, and very few of the smaller lines will be able to 
show gains. The situation in many cases is becoming 
desperate, because as new and more efficient types of 
planes are introduced, the lines are unable to obtain 
the necessary new capital to finance their purchases 
until they can show at least an indication of reasonable 
return on the investment. An example of this situation 
is found in the inability of most airlines to buy any 
new planes like the forty passenger Douglas DC-4 air- 
liner, which was built at considerable expense by five 
major airlines. 

The problems facing the airlines have many ramifi- 
cations in individual cases, but there are many questions 
which the companies face in common. Competition, for 
instance, has forced most of the airlines to operate on 
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increasingly higher speed schedules with questionable 
economic results. 

There have been many suggestions for solving the 
economic dilemma of the airlines. A number of these 
are being studied in detail as the subject of a master’s 
thesis by Chauncey F. Bell, Jr., and Welcome W. Ben- 
der, Jr., in co-operation with the airlines themselves, 
and under the direction of the economics and the aero- 
nautical engineering departments at Massachusetts 
Institute of Technology. One of these possible solutions 
consists of a basic change in policy — the reduction of 
airliner speeds with consequent reduction in operating 
costs. The airlines have been unable to adequately test 
such a program because the bargain-wise public will 
naturally fly with the faster of two competing airlines, 
other things being equal. This reduced speed plan 
establishing two-speed service with marked rate differ- 
entials, however, is being investigated in conjunction 
with the regular high speed service. The lower fare 
level would compete with sallesell coach fares. 

Preliminary calculations indicate that the present 
widely used twenty-one passenger airliner, redesigned to 
operate at only a ten per cent increase in scheduled time 
between cities, could carry thirty per cent additional 
payload in passengers and express. 

timum size of airliners Sean over specific runs is 
another feature being studied with an eye to the future. 
The trend is likely to be toward larger ships, as operat- 
ing costs rise sharply per passenger mile on ships smaller 
than the present Douglas DC-3. Initial cost of engineer- 
ing has pai a the use of substantially the same 
equipment by all the airlines, but this condition need 
not continue in the future if traffic continues to increase. 
Consequently optimum size planes for specific runs will 
save money through lower operating costs and full 
utilization of design payload. 

While more economical operating technique is 
important for the financial success of the airlines, the 
major item determining profit or loss is revenue. Exten- 
sive advertising and the help of excellent safety records 
have enabled the airlines to increase passenger traffic 
twenty-two per cent over 1937 for the year just ended. 
If they have the equipment to carry it, further passenger 
increases in the future, plus even larger increases in air 
express traffic will put more of the airlines in the black. 
Cuauncey F. BELL. Jr. 
Wetcome W. BENDER, Jr. 


ETA KAPPA NU 
TECHNOLOGY CHAPTER 

Joining the group of honorary fraternities at Tech- 
nology this year will be a chapter of Eta Kappa Nu, 
National Honorary Electrical Engineering Association. 
The local group has had its petition for charter granted 
by the National Fraternity and will be officially 
installed here upon approval of the Institute Commit- 
tee. The Institute and the Department of Electrical 
Engineering have already indicated their willingness for 
a local chapter to be established at Technology. 

The first chapter of Eta Kappa Nu was chartered at 
the University of Illinois in 1904, to bring closer a 
ation among the Electrical Engineering students. The 
fraternity has expanded, until at the present time Eta 
Kappa Nu has thirty active chapters at schools through- 
out the country and also ten alumni chapters situated in 
the larger cities. 

Membership, which is elective, is based upon marked 
ability and interest in the electrical field, and may be 


’ extended to students or professional men. The fraternity 


publication is The Bridge of Eta Kappa Nu, a semi- 
monthly magazine. The fraternity badge is a key 
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representing a wheatstone bridge, a familiar symbol to 
electrical engineers. 

There has long been a desire to establish a chapter of 
Eta Kappa Nu at Technology, but lack of interest 
among a sufficient number of students to date has 
caused this plan to be dropped. This year, however, a 
nucleus of eighteen juniors, seniors, and fifth year 
co-operative students, with the support of the faculty, 
submitted the above mentioned petition to the national 
fraternity, and has had it accepted. There has just been 
another election which brought the membership to its 
full quota. Future elections will occur twice yearly. 

The aims of this group concur with those of the 
national fraternity but are adopted to the special needs 
of Technology. Thus the chapter will have as its par- 
ticular activities the support of the A.I.E.F. professional 
society and the establishment of a course newspaper. 
In addition, the chapter will form an advisory council 
for freshmen and sophomores. 

After the formal initiation, scheduled for an early 
date, programs will be arranged for the bi-monthly 
meetings. These meetings will vary as to subjects but 
will generally be discussions, led by either industrial 
men or members of the faculty or by students. 

Thus the local Eta Kappa Nu chapter will endeavor 
to fill a position in the Electrical Engineering Courses to 
a degree that has not been possible in the past. Not 
only will high ranking students be rewarded for their 
efforts, but they will have the privilege of outside prob- 
lems and information, supplementary to their course, 
being given them at frequent intervals. 


T. E. N.’S CIGARETTE TEST 


The results of last month’s cigarette poll showed that 
Lucky Strike was the most popular cigarette among 
those smokers who filled out the questionnaires in the 
prescribed manner. Camels came second in choice, 
with Old Golds a close third. Although only ninety-six 
men filled out the two hundred available questionnaires 
in the prescribed manner, some rather interesting if not 
particularly salient facts were noted in the answers of 
this small group. 

Forty a listed their preference for C Test, a 
Lucky Strike as seen below, only six of them realizing 
it was a Lucky Strike. Eleven thought it was a Phillip 
Morris and six, a Chesterfield. The other brands were 
also listed. B Test, a Camel, took thirty votes, nine 
men believing it to be a Phillip Morris, nine men 
guessing successfully, and five believing it to be a Ches- 
terfield. A Test, an Old Gold, came in third with twenty- 
six votes; three men naming it correctly, five calling it 
Phillip Morris, and five guessing Chesterfield. Note 
below what a conspicuous stand Camels took in all 
three cases. 
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NUMBER FIRST CHOICES FOR EACH CIGARETTE 


Of these results, the fact that comparatively few 
men stopped to realize that neither a Phillip Morris nor 
a Chesterfield could be used in the poll seems most 
interesting. The very complexity of their trademarks 
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automatically barred them from the poll, leaving only 
three cigarettes to choose from. Yet many of those 
taking the test were heard to emphatically declare that 
“this couldn’t be anything else but a Phillip Morris; it 
tastes exactly like one.” The same point held for Ches- 
terfield — very few people noticed that the customary 
Liggett & Myers trademark was missing when they 
listed their choice. 





Really then, how many of us actually know whether 
we are smoking corn silk or tobacco or hayseed? The 
poll was conducted for one reason — to determine the 
cigarette Tech men prefer. It ended by showing us that 
we do not know what we are smoking in the first place; 
only three men out of ninety-six listed the samples 
correctly. 


COALING NEW ENGLAND 
(Continued from page 57) 


There is basis for the conclusion that the New Eng- 
land railways and other interests that direct their 
policy did not want this development in water-borne 
tonnage since it was in their interest to take coal from 
the originating roads in carloads. 

The soir, been that the movement of New Eng- 
land all-rail coal direct from the mines has shrunk 28.6 

r cent over a period of seventeen years, during which 
fuel consumption has largely increased. The railway 
figures show that an average of 6,474,000 gross tons 
were moved to New England destinations annually in 
the eight years of 1922 to 1929 inclusive and that this 
average for the nine years of 1930 to 1938 inclusive was 
reduced to 4,620,000 gross tons annually. This average 
shrinkage caused a railway revenue loss of about 
$8,000,000 per annum. This shrinkage is due only in 
part to water-borne coal, since practically all of this 
all-rail coal moves to points that cannot be reached by 
water because of the cost of inland movement. Instead, 
the loss must be attributed to shrinkage in industrial 
activity in interior New England and to displacement 
by oil. The proportions of each cannot be accurately 
determined as complete data are lacking. 

Out of the 9,000,000 tons of coal displaced by oils, 
heavy fuel oil used by industry accounts for 5,000,000 
tons. Because the use of oil was developed primarily 
in the ports, and, although it can now be transported 
economically farther inland than coal, the heavy con- 
sumption is within fifty miles of the coast as has been 
determined by survey within the last year. 

It is beyond the scope of this article to discuss the 
coal freight structure, but it is necessary to give the 
following comparisons to justify the thought that the 
originating railways have fixed rates, insofar as they 
could to crush water movement. 

Rail coal moves from the originating railways in the 
northern coal fields to the New England railways at 
their western terminals (i.e., close to the Hudson River 
for the upper and New York Harbor for the lower gate- 
ways) at approximately 55 
per cent of the average “‘all- 
rail” rate, so that the New 
England railways on the 
heavy tonnage movement 
get from 97 cents to $2.45 
or hauls of from 10 to 300 
miles. Coal moved from the 
Pennsylvania mines and 
dumped at the New York 
Harbor for barge movement 
to New England ports is 
charged 42 cents per ton 
more than the rail carriage 
to the western terminals of 
the New England lines. At 
New York, loading pier 
facilities have not been de- 
veloped to permit the load- 
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ing of ships, which is a further illustration of intention’ 
This set-up has destroyed the water movement from 
New York to New England ports. At Philadelphia, 
where ships can be loaded, 7 cents more is charged, 
and at Hampton Roads, where 90 per cent of the 
water-borne tonnage for New England is loaded, 32 
cents more is charged. 

This comparison should make it clear that a ship- 
load of Hampton Roads coal starts from Hampton 
Roads with a disadvantage of 32 cents a ton as compared 
with a carload of coal moved to the New England lines 
at their western terminals. 

This rough picture of rate relations governing the 
movement of bituminous coal and the resultant shrink- 
age in the “all-rail” method of transportation is now 
contrasted with the water movement. 

The northern ports (i.e. New York, Philadelphia, and 
Baltimore) wae an annual average of 1,963,000 tons 
to New England during 1922 to 1929 inclusive, and of 
914,000 tons during 1930 to 1936 inclusive, a shrinkage 
of 53.6 per cent. The Hampton Roads shippers loaded 
an annual average of 9,152,000 tons of commercial coal 
during 1922 to 1929 inclusive, and of 8,351,000 tons 
during 1930 to 1936 inclusive, a shrinkage of 8.8 per 
cent. Figures on commercial loadings at Hampton 
Roads for the years 1937 and 1938 are not available, 
nor are they for the northern ports for 1938, but the 
shrinkage from both groups of loading ports has been 
severe sah to fuel oil competition. These figures indi- 
cate a railway revenue shrinkage of $5,000,000 per 
annum. 

Railway tonnage figures do not separate the load- 
ings to the several New England ports, but some infer- 
ences may be drawn with the 1908 figures. If you will 
refer to the loadings to Boston in 1908, you will observe 
that 1,843,369 tons were loaded at the northern ports 
and 1,367,479 tons at Hampton Roads. In 1936 there 
was loaded 674,000 tons at the northern ports for water 
movement to New England ports other than Boston, 
and, on the other hand, the 
Hampton Roads tonnage 
had increased 4,314,000tons, 
equivalent to 315 per cent. 

One reason for the shrink- 
age in loadings at the north- 
ern ports appears to be the 
lack of modern facilities to 
handle this coal at the re- 
ceiving in New Eng- 
land. e relatively small 
decrease in amount of the 
Hampton Roads coal is the 
result of the New England 
shippers’ investments of 
above $40,000,000 in docks 
and ships. For some time, 
however, their position has 
been extremely uncomfort- 
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able for the reason that their transportation and 
handling expenses are so high that it leaves too small 
a proportion of the delivered price for the producer of 
the coal. Were it not for their large investment and 
the hope of obtaining some change in railway policy, 
they might very well decide to restrict their shipments 
to the New England market. 

As previously stated, these charges averaged 247 
per cent of the mine price. The relation of the all-rail 
charges on Pennsylvania bituminous to mine price 
averages 153 per cent, which means that the Pennsyl- 
vania operator realizes a much higher price at the mine. 
Presumably this is the answer to his disinclination to 
compete for the tidewater trade in New England as he 
has other markets in Pennsylvania, New York, New 
Jersey and the interior of New England, where he is 
ae grag from attack from other coals but not from 
uel oils. 

To revert to oil competition, it costs the Hampton 
Roads shipper $3.93 to put a ton of coal on cars at 
Boston, and it costs the oil refinery at the Gulf $1.00 
to put the equivalent volume of heat in the form of 
heavy oil in tank cars at Boston. It is nevertheless 
believed that the return to the oil refinery at loading 
port for heavy oil is unprofitable. Current quotations 
on heavy fuel oil at Gulf refineries represent only two- 
thirds of the price of the crude from which it is made. 

The fact that 5,000,000 tons of coal have been dis- 
placed by heavy fuel oil in New England has resulted 
in the unemployment of over 16,000 men for the full 
working year of 300 days. In other words, as stated by 


’ Mr. John D. Battle, in his article opposing the St. 


Lawrence Waterway Project, each ton of coal lost repre- 
sents a day’s work for someone employed in mining, 
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transportation, or the sale of coal somewhere. 

The problem of the bituminous coal producer and 
distributor is to meet this fuel oil competition for indus- 
trial business. The railways serving the Atlantic Sea- 
board have so far refused to assist. The free movement 
of commodities at equitable charges is not the problem 
of the bituminous coal industry alone. Everyone in 
New England, whether working for his living or living 
on investments, or attending an educational institution, 
has something at stake which is affected by this situa- 
tion. It is not strange that it is not generally under- 
stood that the railways outside of New England are 
aiding and abetting this shrinkage in purchasing power. 

The problem is so complex it must be broken down 
into segments to realize it. An attempt to outline one 
segment has been made here. In considering the matter 
under discussion, it should be realized that the fuel cost 
to many industries for power and heat is a very small 
pe of the cost of the commodity produced. 

ew England’s difficulty lies in getting materials to its 
region and moving its products to competing markets 
at transportation costs that will permit them to con- 
tinue in business. Water transportation has done much 
for it but it has not had the support necessary for its 
full development. 

It is hoped that this article may in a slight measure 
supply sufficient information to engage the interest 
and thought of the New England consumer who pays 
the bill, so that he will decide to what extent he should 
interest himself in finding a solution of a problem which 
at this time is not only making the production, sale, 
and transportation of bituminous a unprofitable 
activity, but is increasing the level of the cost of living 
and jeopardizing the existence of New England industry. 
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rooms or between rooms two and three. The water 
softening plant, which supplies pure boiler feed water, 
is also located in this section of the Elizabeth instead of 
in the most forward boiler room as in the Mary. To 
provide safety in case of accident, the power station is 
subdivided by a fore-and-aft watertight bulkhead fitted 
with locally operated watertight doors. 

It can now be seen that whereas the Queen Mary 
has a total of eight compartments — five boiler rooms, 
two power stations, and a water softening plant — 
situated along the ship forward of number one engine 
room, there are only six in the Queen Elizabeth — four 
boiler rooms, a section for the power plant and water- 
softening plant together, and a 
small compartment forward of 
number one boiler room for 
auxiliary machinery. 

The reason for the reduc- 
tion in the number of funnels 
can also be readily seen. 
Whereas the Queen Mary 
requires three funnels for the 
uptakes of her five boiler rooms 
(two, two, and one room per 
funnel), the Queen Elizabeth 
. requires only two funnels for 
her four boiler rooms. 

The decrease in the num- 
ber of funnels prompted an 
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increase in their individual size on the Elizabeth. This 
made possible the elimination of external stays; pro- 
vided sufficient peripheral boundary area at the base of 
each funnel for the free inlet surfave required for the 
new system of boiler room fans; enabled the boiler room 
air supply trunks to be extended down through the 
decks within the outer casing of the funnels; and per- 
mitted the incorporation of a new and efficient wet 
type of flue gas washing system. 

The air supply system on the Queen Mary is of the 
conventional type. The forced draught air fans draw 
down their air supplies through trunks leading from 
inlet cowls doula as bridge deck level. In the Queen 
Elizabeth, however, the fan- 
supply orifices were con- 
structed as a series of vertical 
openings arranged around the 
walls forming the base for each 
funnel, each opening leading 
through a sinuous passage of 
corrugated metal to an an- 
nular space around the smoke- 
stack, at the bottom of which 
are large trunks leading out- 
board to the fan chambers. 
The corrugated entrances are 
to catch solid particles such 
Mi as rain before they are able to 
McManus Studios each the air vents. The an- 
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nular space is roofed over with metal to prevent 
entrance from above. Also, of course, each smokestack 
is properly insulated to prevent condensation of the 
heated flue gas particles on the stack walls, which would 
cause destructive corrosive action on the metal. 

In the forward of the two engine rooms there are 
two sets of four four-stage, single reduction, geared 
turbines formed of high pressure and first intermediate 
pressure turbines running at about 1,030 r.p.m. Each 
turbine transmits power via a separate pinion to a 
fourteen foot gear wheel coupled to the forward end of 
one of the two outboard shafts. There has been no 
alteration in the size or design of the main turbine 
machinery or in the arrangement of the space it occupies. 

Working in unison with the propelling machinery 
are two condensers with 200,000 feet of tubing having a 
cooling surface of 41,000 square feet; two large vertical 
pumps and two three-stage air ejectors; four turbo-feed 
pumps each passing 50,000 gallons of water per hour; 
feed heaters; and oil coolers. The after engine room 
machinery is generally the same, but the power is 
applied to the inboard shafts. 

There are also distributed between the two engine 
rooms numerous complementary details — evaporators, 
bilge pumps, sanitary pumps, ballast pumps — for 
main machinery installation and direct ship service. 

The total weight of the four gear oul, whose 
double helical teeth are cut to an accuracy of 1/1000 of 
an inch, is 320 tons. Other interesting facts about the 
propelling and associated steering mechanism are that 
there are 257,000 hand tested and fitted blades in each 
turbine; that the large gear wheel turns 240 times per 
minute;*that the shafts are of hollow steel 2734 inches in 
diameter; that the shafts are attached to 35 ton pro- 
pens that the ear-splitting din created by the blades’ 

ating the water is deafening in the engine rooms; that 
the blades are perceptibly warped out of line by this 
beating during each voyage; and that the rudder is a 
120 ton, two-piece casting. 

From the preceding comparison of the machinery, 
power plants, and boiler rooms of the Queen sisterships, 
it can be seen that there has been a reduction of about 
100 feet in the total length occupied by the machinery 
compartments at the forward end; a reduction in total 
machinery weight of over 1,000 tons; and an increase of 
space available for passengers because of the elimination 
of a funnel and the removal of the fans to positions lower 
in the hull. 

Now let us continue our imaginary tour of the com- 
pleted Queen Elizabeth. From the heart, it may be 
natural to turn to the brain; so let us ascend to the 
bridge, from which the entire operation of the myriads 
of mechanical functions being carried out everywhere 
below is co-ordinated and controlled. 

For instance, for each of the Elizabeth’s four pro- 
pellers there is a sector shaped dial on the bridge show- 
ing the number of revolutions the screw is making and 
whether it is revolving ahead or astern. Another dial 
shows what helm the vessel is carrying, thus proving a 
continuous visual check on the steersman, whether 
quartermaster or gyropilot. At night, an outline plan of 
the vessel, neatly framed, indicates through five small 
bulbs whether the vessel’s running lights are properly 
functioning. A second framed plan showing the outlines 
of several decks indicates the positions of all watertight 
doors with tiny lamps which glow when the door is 
closed. All of these important doors are hydraulically 
operated from the bridge. 

For steering the ship, two similar manual telemotor 
steering wheels are mounted behind and slightly to port 
and starboard of the steering compass. This compass 
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is an ordinary checked and compensated instrument 
carefully related to the ship’s standard compass located 
on the open roof of the bridge. A master gyro-compass 
is located in a room abaft the bridge, and it is with this 
that the steering is done. From it wires run to“repeater” 
positions, one of which is placed on the outboard side of 
each of the manual telemotor wheels. Two “repeaters” 
are likewise mounted on the wings to enable the taking 
of bearings. A wireless direction finder and the usual 
sounding devices are also present on the bridge; and 
telegraph keys, on the bridge wings. 

A stroll along the top deck abaft the bridge reveals 
the radio and wireless shacks containing some of the 
most elaborate equipment afloat. This includes thirty- 
two available wave lengths, two ship-to-shore telephone 
channels, and complete equipment for ship broad- 
casting: 

The twenty-six Diesel-driven life-boats, each accom- 
modating 145 persons, can be seen from this position. 
These boats average thirty-six feet in length. 

Beautifully terraced sports decks compose the after 
part of the liner. An outstanding feature of these com- 
modious decks is their complete freedom from the usual 
“rain of grit or soot.” This has been eliminated by 
means of a water spray on the gases entering the smoke 
stacks. 

Going below and into the passenger accommoda- 
tions proper, we notice the fact that the cabin, tourist, 
and third class dining rooms, together with their respec- 
tive kitchens, have all been gathered on a special deck. 
This deck is situated below “B” and “A” duds and is 
known as “Restaurant,” or ““R” deck for want of a bet- 
ter classification. ‘‘C’’ deck and the rest of the Eliza- 
beth’s fourteen decks are, of course, below. This 
arrangement is quite different from that of the twelve 
decks on the Queen Mary. 

A new treatment of the decoration scheme has been 
developed for the Elizabeth. This is most noticeable in 
the verandah cafe, a salon based on the long popular 
mecca of the Mary’s night-owlish younger generation of 
passengers. This latter has been enlarged upon in the 
Queen Elizabeth with a view towards increased profiting 
from modern whims. 

The additional space which was available on the 
newer sistership has So utilized mostly for third and 
tourist class staterooms. In fact, these two classes of 
passengers will find their accommodations on a level 
with those of first class passengers on many a small 
luxury liner. 

In conclusion, it might be interesting to observe one 
of the most significant differences apparent in the con- 
struction of the two giant Cunarders. That is the degree 
to which modern streamlining has been carried to sea 
in the interim between their geneses. 

The long corners or steps Seemed by plate edges and 
butts on the riveted outer hull of the Elizabeth have 
been smoothed out by carefully applying into them a 
compound of plastic latex. It is hoped by this means the 
average 8 ed. of a voyage will be increased by a frac- 
tion of a knot. The results, however, will not be avail- 
able until the Queen Mary is treated similarly, making 
“before” and “after” figures possible. 

The British man-on-the-street has a heartfelt inter- 
est in the Cunard White Star’s new liners, not only 
because he helped to pay for them through government 
subsidy, but because, for the present at least, they ele- 
vate his country to her old predominant position in the 
mad international race for shares in the rich Atlantic 
" passenger traffic. 

What has all this to do with the reader? The British 
government offers the following thought in a speech 
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prepared by George VI for the launching ceremonies of 
the Queen Elizabeth at Clydebank: 

“, .. So it is right that from here should come our 
foremost achievement in that connection — the greatest 
of the ships that ply to and fro across the Atlantic, like 
shuttles in a mighty loom, weaving a fabric of friendship 
and understanding between the people of Great Britain 
and the people of the United States. . . .” 


EAST MEETS WEST 
(Continued from page 53) 


to the surface, harking back to the golden days of °49. 

Building beauty for the eye, the architects insisted 
none the less upon comfort for the feet, and satisfaction 
for exhibitors and the visiting public. As it is, Treasure 
Island stands as a masterpiece of compact unity. A 
planned system of visitor circulation is achieved by 
dispersing the main objectives around the central exhib- 
its section, so that bottlenecks do not exist and the island 
is covered uniformly by strolling crowds. 

Apparent in the Treasure Island skyline is the 
slender 400 foot Tower of the Sun, only 57 feet in 
diameter at its base, in the Court of Honor. Competing 
in height with the lofty towers of the Bay Bridge near 
at hand, and 72 feet higher than the wooded crest of 
Yerba Buena Island, this dominant architectural note 
of the Fair cost approximately $350,000. It mounts a 
44 bell Carillon, which washes Treasure Island with its 
music. 

More than 10,000 timber piles support the Fair 
buildings, both temporary and permanent. The pageant 
of construction materials alone would be imposing, call- 
ing for a 20,000 car freight train — over two miles lon 
— to move the staggering load. This includes 30,000,- 
000 board feet of lumber, 5,000 tons of steel, a concrete 
aggregate of 30,000 yards, and 100,000 yards of top 
loam for landscaping. 

A pipeline across the Bay Bridge, designed with 
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rotating and sliding joints to conform to bridge flexing, 
carries San Francisco water to a 3,000,000 gallon reser- 
voir on the Yerba Buena skyline, from whence it flows 
by gravity to every corner of Treasure Island through 
more than sixteen miles of pipe. Two hundred fire 
hydrants are spotted throughout the 400 acres. A 
calculated average demand of 1,800,000 gallons daily 
for domestic use is supplied with ample margin of safety. 

A million dollar underground electrical installation 
began as soon as drainage, sewage, and water systems 
were completed at ‘eee ombined cost of these 
last three utilities, with five miles of mains for natural 
gas, is approximately $850,000. Gas and electricity 
are brought to Treasure Island through submarine 
conduits een the mainland. 

In every respect the Fair will present the engineer 
with something new and different, and many of the 
innovations in construction will, in time, become 
commonplace. 


Tower of the “‘Sun Rising Bride”’ 
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When the Library 


search failed 


...the telephone succeeded! 


FIVE sophomores at a New England university 
had been assigned to report on the residential 
districts of a southern city, its principal prod- 
ucts and the location of its plantations. 

Hour after hour they thumbed through book 
after book in the library—all to no avail. 
Then one of them had a happy idea—why 


Sar 


not telephone the city’s Mayor? They did— 
and in a few minutes had all the information 
they needed. 

No matter what the question—in college, in 
social life, in business—you’ll find the tele- 
phone is often the quickest, most economical 
way to get the answer. 


(a) TELEPHONE SYSTEM 














LADDIN had his lamp, and Robinson Crusoe had his 
man Friday. But they run poor seconds to General 

Electric’s lightning makers, as visitors to the New York 
World’s Fair will see. 
For years at the world-famous G-E high-voltage labora- 
tory in Pittsfield, Mass., visitors have seen powerful 
man-made lightning crash across 30-foot gaps, and power 
arcs twist and curl their way into the air. But the appara- 
tus does more than produce merely spectacular demonstra- 
tions. It makes possible many experiments that provide 
data for the constant improvement of transmission equip- 
ment. 
The star of the public demonstrations has been a 10,000,- 
00o-volt generator. Now the star has had her face lifted, 
and the lightning makers have a new streamlined unit. 
It will be a feature of the G-E building at the New York 
Fair. Housed in Steinmetz Hall, it will be a tribute to that 
great G-E pioneer in artificial-lightning experimentation— 
the late Charles P. Steinmetz. 
Karl B. McEachron, Ohio Northern ’13 and ex-Test man, 
noted lightning investigator for General Electric, is in 
charge of the exhibit. A specially trained group of engi- 
neers will assist him in presenting the more than 4000 
shows planned for the fair. 
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MODERN TORTURE 
HEY ARE hung by their thumbs, pulled by their 


toes, and put into furnaces for ten years. 


These are the well-organized tortures conducted not by 
villains of a medieval novel but by G-E engineers. They 
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are the “creep” tests conducted on sample rods of various 
steels before these steels are used in the manufacture of 
turbines. 

As explained by E. L. Robinson, St. Lawrence, ’11, 
Harvard Engineering School, ’14, G-E engineer, the exces- 
sive heat under which a turbine operates softens the metal 
of which it is made, and the metal extends, or creeps. 
If this creeping exceeds a dimensional change of a hun- 
dred-millionth part per hour, or is not symmetrical and 
uniform, the turbine shell may leak or the speeding rotor 
may get out of line. 


To avoid these troubles, types of alloyed steels that re- 
strict creeping must be used. Therefore, the creep tests. 
Sample rods are held fast and stretched until they break. 
They are put into electric furnaces and kept there for as 
long as 10 years; temperatures as high as 1200 F being 
maintained. Careful inspection of the results shows 
whether the steel is of the proper type. 

This creep test is only one of the many made on each G-E 
turbine. For many other engineers—veterans and Test 
men alike—conduct other exacting tests. 


(te, 





WORLD’S CHAMPION 

ITTING complacently on his new throne in the G-E 

Research Laboratory is the new midget weight-lifting 
champion. Not only does he completely outclass other 
contenders, but it seems probable that he will continue to 
do so for some time. 
This champion is the world’s most powerful permanent 
magnet for its size. Even though he weighs only 1/250th 
of a pound, he is capable of lifting nearly 1500 times his 
own weight. 


The midget is made of a material known as Alnico, 
introduced by the Research Laboratory as a heat- 
resisting alloy. Alnico magnets have been used for some 
time in radios, motors, generators, and other electric 
equipment, replacing electromagnets, which require cur- 
rent for their operation. 
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